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„ Discussion 

§ . A technique for arterial embolec- 
tomy using a balloon embolectomy 
catheter was first introduced in 1963 
(1), and this technique has become rec- 
ognized as the primary treatment for 
recent emboli in the lower extremities. 
We recommend the percutaneous use 
of this technique as an alternative to 
thrombolytic therapy (2. 3), catheter as- 
piration techniques (2, 4), or surgical 
embolectomy when PTA is complicated 
by embolism. The risk of subintimal 
passage of a balloon catheter in a re- 
cently dilated artery was thought to be 
reduced using this technique with 
physiologic arterial pressure distend- 
ing the vessel; during these procedures 
there was no resistance to antegrade 
passage of the embolectomy catheters. 
Care was taken not to overdistend the 
balloon in the recently dilated arterial 
segment when retrieving the emboli A 



.3 



.,ge arterial sheath (9 F) was used to 
accept the emboli and inflated balloon. 
Since these procedures were per- 
formed, we have^used an open-ended 
sheath with a Y-shaped rotating hemo- 
static valve (Advanced Cardiovascular 
Systems, Mountain View, Calif.) to re- 
trieve emboli without having to cut 
and replace the sheath. Embolectomy 
should be more effective than throm- 
bolytic therapy when PTA is complicat- 
ed by atheroemboli on which thrombo- 
sis forms. Fogarty embolectomy 
catheters are frequently used without 
fluoroscopy during surgery. However, 
the tips of these catheters can be seen 
with fluoroscopy, and they are used 
more efficiently with fluoroscopv and 
arteriography. Dilated superficial fem- 
oral arteries were widely patent bv ar- 
teriography at the end of the embolec- 
tomy procedures, although the 
potential adverse effects of balloon em- 



bolectorriy on long-term patency of re- 
cently dilated arteries is unknown. V, 
do not recommend the percutaneous " 
use of balloon embolectomy catheters 
in situations where standard surgical 
embolectomy and/or vascular recon- 
struction is established treatment. ■ 
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Retrievable Gianturco-Coil Introducer* 



Jeffrey Hawkins 
Ronald G. Quisling, MD 
J. Parker Mickle, MD 
Irvin F. Hawkins, MD 

A new delivery system for placement of 
Oianturco coils has been devised that 
permits retrieval of the coil if malposi- 
tion occurs. The delivery system itself 
consists of a very fine coaxial cannula 
that will cut the monofilament once the 
coil is properly placed. It has been suc- 
cessfully used on three patients in 
whom a total of 48 coils were employed 
to occlude great vein of Galen aneu- 
rysms. The system is applicable for rou- 
tine coil embolization but has particular 
application in treating high-flow vascu- 
lar lesions (arteriovenous fistulas or 
malformations). 

Index terms: Arteries, therapeutic blockade . 
SS** 176573 -^-^utic 
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Treatment of high-flow arterioven- 
X ous fistulas requires tailoring of the 
methods to fit the characteristics of the 
target. Use of intravascular steel-Da- 
cron coils has become accepted practice 
for many lesions (1-4). Treatment of 
high-flow fistulas associated with a 
vein of Galen aneurysm has proved es- 
pecially difficult both for interven- 
tional neuroradiographic techniques 
and for direct surgical excision. To ap- 
proach such lesions from the venous 
side of the fistula, a specialized intro- 
ducer was needed that would allow the 
operator to retrieve the embolized coil 
if it could not be positioned optimally 
within an aneurysm in the vein of Ga- 
len This particular application spurred 
the development of this coil-introduc- 
ing system. It should be stressed that 
this procedure is still in the early stages 
of investigation. The risks inherent in 
the transtorcular treatment of high- 
flow fistulas are as yet unknown since 
this approach has been used in only a 
few patients. Venous occlusion of other 
high-flow states such as carotid-cavern- 
ous fistulas, however, has been highly 
successful without producing signifi- 
cant morbidity. 



added a distal cutting block. Fitting 
around this is a 2l-gauge.outer can- 
nula, the distal margin of which has 
.cutting capability. A monofilament (4- 
lb test, 0.008 inch) passes through the 
inner cannula exiting via a side hole lo- 
cated just proximal to the cutting block. 
The monofilament is attached to the 
Gianrurco coil. Retraction of this mono- 
filament allows an already extruded 
coil to be returned to the sheath and ul- 
timately to the loading cannula from 
which it can easily be repositioned or 
removed. 



Materials and Methods 

Technical description.— This device 
uses a 16-cm-long intravascular emboli- 
zation steel coil of the Gianturco type 
(Cook Inc., Bloomington, Ind.) loaded 
within a 20-cm metal sheath. Fitting in- 
side the coil loader is a specialized co- 
axial introducer system composed of a 
25-gauge inner cannula to which is 



Technique.— A percutaneous puncture 
of a vessel is made, and a guide wire is 
positioned at the target. A 6.5-F poly- 
ethylene sheath catheter is placed over 
the guide wire and positioned optimal- 
ly for embolization. The introducer sys- 
tem is passed through a Touhy-Borst' 
adaptor. The coil-loading portion of the 
cannula stops in the hub of the cath- 
eter. The thinner metal coaxial cannu- 
las, which contain the monofilament 
attached to the coil, are then pushed in- 
ward forcing the coil out of the emboli- 
zation catheter and into the target. The 
embolization catheter should always be 
advanced as closely as possible to the 
target site. If the embolized coil moves 
away from the target or into an inap- 
propriate position, retraction of the 
monofilament results in return of the 
coil to the catheter sheath. When the 
coil is correctly placed, the outer can- 
nula is unlocked and rotated, which re- 
sults in its moving forward and tran- 
secting the monofilament. The entire 
introducer system is then removed, 

NOTICE: This material may be prdU 
by copyright law (Title 17 U.S. Code) 




Figure X. Embolization procedure. (A) The polyethylene emboli- 
zation catheter is fluoroscopically directed into the target (circle). 
It has a Touhy-Borst adapter proximally to minimize blood loss 
during the procedure. (B) The Gianturco-coil loader is first intro- 
duced into the embolization catheter and then advanced toward 
the target using the coaxial metal cannulas containing the mono- 
filament. The insert demonstrates the relationship of the monofi- 
lament to the inner cannula, which has the cutting block at- 
tached, and the outer cannula with its distal cutting edge. The 
monofilament attaches to the posterior aspect of the Cianturco 
coil. (O The coaxial catheter is used to push the coil out of the 
catheter into the target. (D) If the coil position is unsatisfactory, it 
can be returned by retraction of the monofilament. (E) If the coil 
position is satisfactory, the outer sleeve of the coaxial metal can- 
nula is slipped over the inner sleeve until its cutting edge en- 
gages the cutting block. (F) A twisting motion is then made to cut 
the monofilament. After the monofilament is detached, the entire , 
coaxial system is removed, and the next wire can be introduced 
through the embolization catheter, which has remained in place. 




Figure 2. Lateral skull radiograph illus- 
trates the postembolic state after modified 
Cianturco coils were deposited via a percu- 
taneous approach into a vein of Galen 
aneurysm. Following percutaneous catheter- 
ization of the superior sagittal sinus, the 
outer catheter was manipulated into the 
straight sinus and subsequently into the 
vein of Galen. Embolization wires were in- 
troduced into the lumen of the vein of Ga- 
len aneurysm (solid arrow) and proximal 
straight sinus (open arrow) until a reduction 
in venous pressure was noted at the punc- 
ture site in the superior sagittal sinus. Prior 
to embolization, this patient had a thorough 
evaluation of the flow dynamics and mor- 
phologic features of this lesion with com- 
puted tomography and angiography. A re- 
turn to more normal cerebral blood flow 
was documented by Doppler ultrasound 
studies of the deep jugular venous system. 
Following coil embolization, significant im- 
provement was noted in the patient's clini- 
cal status. 



leaving the embolization catheter in 
place (Fig. 1). Another coil can then be 
introduced depending on the change 
in vascular dynamics. After each wire 
was correctly positioned and detached. 
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12 


16 
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5 


12 


17 
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14 



the natural tendency of the wires to ex- 
pand provided the means to ensure 
that the coil would remain applied 
against the wall of the aneurysm. Since 
the aneurysms were larger in cross-sec- 
tional diameter than the straight sinus, 
there was no observed movement of 
the coils from the target to the straight 
sinus or torcula. In addition, the wires 
became entangled as more were intro- 
duced (Fig. 2). Eventually a wire mesh 
was created. These two factors ensured 
that the embolic wires would stay in 
the target and not undergo distal mi- 
gration. As the embolization procedure 
continued, the distention of the ex- 
posed torcula was observed to decrease. 
This provided a direct means of moni- 
toring the course and success of the 
procedure. 

Results 

A total of 48 coils were embolized 
successfully in three patients. The pro- 
cedure was staged in all three cases. 
The distribution of coils is presented in 
Table 1. An initial embolization with 
approximately eight coils was used fol- 
lowed by additional embolization 
within 1 week for the remainder of the 
coils. During the embolizations, five 
coils were misdirected, entering thala- 



moperforating arteries. In each in- 
stance they were easily retrieved and 
subsequently repositioned before being 
detached. The monofilament was easily 
transected without dislodging the coil* 
in all instances. Only minimal blood 
loss occurred during insertion of the 
coils. The coils either reduced flow or 
totally occluded the aneurysms in all 
three cases. Clinical details will be in- 
cluded in a subsequent publication. 

Discussion 

Certain high-flow vascular lesions, 
such as vein of Galen aneurysms, have 
proved to be particularly difficult to 
treat by either direct surgical approach 
or by interventional neuroradiographic 
means. Stainless steel coils and baffles 
have been used to control blood flow 
in a variety of other lesions, both in 
clinical practice and under experimen- 
tal conditions (2-4). There is always the 
danger of coils passing through a high- 
flow fistula and embolizing the pulmo- 
nary circulation (5). To detect inadver- 
tent migration of embolized wires prior 
to their release, a specialized introduc- 
er system was devised that maintains 
continuity with an embolized coil via a 
nylon monofilament. In the three clini- 
cal cases, migration of the coils into the 
confluence of venous sinuses (torcula) 
could have acutely raised intracranial 
pressure. The use of this system en- 
sured stability of the coil prior to sever- 
ing the monofilament and thereby 
avoided coil movement into the tor- 
cula. This device allowed assessment of 
the status of the coil within the emboli- 
zation target prior to irrevocable re- 
lease. It is also extremely important to 
detach the monofilament without mov- 
ing the coil. The present system tran- 
sects the monofilament without retract- 
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mg it, thereby preventing positional 
changes of the coil within the target or 
precipitating migration from the non- 
target area. The present system is mod- 
erately flexible with an ability to nego- 
tiate an approximately 90* turn within 
the outer embolization catheter. Clini- 
cal use to date has not required signifi- 
cant bending of the cannulas. For gen- 
eral vascular embolization, however a 
more flexible system may be required 
Presently, the same principle is being 
adapted to a guide wire system that 



will be as flexible as a standard 0.035 
guide wire. 

It should be noted that a transtorcu- 
Iar approach to such high-flow fistulas 
has not been considered a feasible al- 
ternative. However, use of vascular bal- 
loon catheters for high-flow fistulas 
such as carotid-cavernous fistulas has 
proved to be highly successful. In "this 
instance, the balloon occludes a major 
dural sinus. The chronic nature of such 
a high-flow state alters the dependence 
of the cranial circulation to that par- 



ticular route. This has become evident 
with the extensive intraarterial balloon 
occlusion work (6). The transtorcular 
venous catheterization and emboliza- 
tion for vein of Galen fistulas were 
carefully monitored during the proce- 
dure for venous pressure and clinical 
status. Additionally, the procedure was 
staged into two parts (Fig. 3). Partial oc- 
clusion was achieved first, and the sub- 
sequent embolization was used for fi- 
nal completion of the venous 
occlusion. Blood flow was monitored 
after each procedure and in the subse- 
quent follow-up period bv Doppler 
ultrasound. ■ 
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